SUMMARY Sequential real-time ultrasound examinations were performed in 174 neonates to determine the time of occurrence of cerebroventricular haemorrhage (CVH). Of Real-time ultrasound equipment has assumed an important role in the detection of intraventricular haemorrhage in preterm infants. Since there is no known risk ofthe procedure and minimal disturbance to the neonate during its use, we considered it could be employed serially to time the occurrence of cerebroventricular haemorrhages (CVH) (that is germinal layer or intraventricular haemorrhage).
SUMMARY Sequential real-time ultrasound examinations were performed in 174 neonates to determine the time of occurrence of cerebroventricular haemorrhage (CVH). Of the 47 infants in whom CVH was detected, in 36 (77 %) CVH was present at the first examination. Ofthe 34 infants with CVH who were examined first within 6 hours of birth, 24 (71 %) already had haemorrhage demonstrable at the initial scan. Extension of a CVH after its initial detection occurred in only 3 infants. Of 124 consecutive infants of birthweights less than 1500 g, 38 (31 %) developed CVH, 56 % of the outborn and 27 % of the inborn babies. Our results indicate that most infants who develop CVH have done so within 6 hours of birth.
Real-time ultrasound equipment has assumed an important role in the detection of intraventricular haemorrhage in preterm infants. Since there is no known risk ofthe procedure and minimal disturbance to the neonate during its use, we considered it could be employed serially to time the occurrence of cerebroventricular haemorrhages (CVH) (that is germinal layer or intraventricular haemorrhage).
Subjects and methods
During a 12-month period all infants weighing less than 1500 g at birth, together with those exceeding this weight who had other risk factors-such as severe hyaline membrane disease requiring assisted ventilation-were examined using an ADR real-time ultrasound scanner with a 7 MHz linear array transducer. Examinations were performed as soon as possible after birth, repeated daily for 3 days, and then again at one week. The brain was examined using a series of oblique coronal sections through the anterior fontanelle by angling the transducer forwards then slowly rotating it backwards with the anterior fontanelle as the fulcrum. CVH Haemorrhages in infants of birthweight less than 1500 g were classified as follows: 13 haemorrhages were grade I (less than 1 cm in size, presumed germinal layer), 10 grade II (filling less than half the lateral ventricle), 9 grade III (filling more than half the lateral ventricle), and 6 grade IV (extending into the brain parenchyma). In the infants of birthweight greater than 1500 g, 2, 4, 2, and 1 were grade I, II, III, and IV respectively. Examination at necropsy was performed in 10 of the 15 infants who died and in each the ultrasound findings were confirmed.
Ultrasound examination was performed within 6 hours of birth in 34 infants with CVH and in 24 (71 %) of them signs of the haemorrhage were already present. Furthermore, of the 47 infants who had a CVH, the ultrasound features were already present in 36 at the time of the first examination (Table 1 ). In the remaining 11 babies no haemorrhage was detected at the time of the first examination, but was visualised in the first 48 hours in 9, while haemorrhage occurred on day 3 in 2 infants. In 6 of the 11 infants who were noted as developing CVH after a normal scan, severe respiratory complications occurred at the time of the haemorrhage: blocked endotracheal tube (n= 2), pneumothorax (n = 1), or severe apnoea (n 3). Ultrasound evidence of extension of the CVH after its initial detection occurred in 3 of the 47 infants. The high incidence of early haemorrhage in this study was not owing to large numbers of either extremely preterm or small-for-gestational-age babies (Table 2) . 
Discussion
We have shown that most CVHs are already present within 6 hours of birth and that rarely they occur after 48 hours. In this study only 11 (23 %) of the 47 infants developed CVH after the first ultrasound examination. Once CVH was detected, extension of the lesion was found to be rare (3 of 47 babies). The incidence of CVH was 31 % in our series of infants less than 1500 g birthweight, with a low incidence in inborn infants (27 %), while in outborn infants the incidence of 56 % was similar to that found by others.
This difference may be due to bias in selection of neonates admitted to this hospital or to problems of neonatal transport, but it may well reflect differences in the quality of perinatal care. Although most haemorrhages were present early in neonatal life and were not associated with pneumothorax,2 pulmonary complications occurred at the time of CVH in 6 of the 11 infants documented as developing haemorrhage after birth. Studies at necropsy suggest that CVH occurs early in the neonatal period and is rare before birth.3 Using indirect methods of clot analysis, it has been estimated that most CVHs occur after the first 24 hours of life,4 or between 10 and 36 hours.5 Lee et at.6 attempted to time the occurrence of CVH using CT scans and showed that a haemorrhage was already present in 9 of 11 babies who were examined within the first 24 hours of life. Such findings are more in agreement with those of this study. Using ultrasound, Bejar et al.7 also found that most haemorrhages were present from close to the time of birth, but their extremely high incidence of CVH is out of keeping with others. Our results contrast with a recent study by Levene et Blood was taken from each baby at 1, 12, 24, 48, 72, 96, and 120 hours, although specimens were not obtained at every age from all. A total of 124 specimens was taken from 24 babies using capillary blood from the heel; 0 *2 ml of blood was taken into a tube containing 0-3 mg of dipotassium EDTA. A total leucocyte count was performed using a Coulter counter. A blood film was stained using a standard May Grunwald (Giemsa) 
